Identification of four human cDNAs that are differentially expressed by early hematopoietic progenitors.
The molecular processes that maintain the stem cell pool are largely unknown. Using polymerase chain reaction-driven subtraction, we examined genes that are differentially expressed by early hematopoietic progenitors. We expected that identifying genes that are uniquely expressed by the earliest precursors would provide insight into the mechanism(s) through which stem cell number is maintained and differentiation is regulated. Using CD34(+)CD38(-) cells as starting material, we identified four mRNAs, expressed by these cells, that are either absent or present in reduced amounts in more mature CD34(+)CD38(+) cells. One of these cDNAs (C40) encodes a known member of the subfamily of protein phosphatases (CL100) that exhibits dual substrate specificity for phosphotyrosine- and phosphoserine/threonine-containing substrates and specifically inactivates MAP kinases. This phosphatase has been shown to play a role in regulating the differentiation of several cell types. The second cDNA (C23) is identical to LR11 (gp250), a member of the low-density lipoprotein receptor family. LR11 is unusual in that, in addition to 11 ligand-binding repeats, it contains a series of fibronectin type III repeats near its carboxyl terminal end that are similar to those found in cytokine receptors. It is highly expressed in developing brain, but hematopoietic expression has not been reported. The 178-bp fragment that we originally cloned is part of a 4,145-bp 3' untranslated region (UTR) that had not been previously sequenced and is among the largest human 3' UTRs ever reported. The other isolates (C21 and C12) do not correspond to known protein sequences. They are homologous to EST sequences from a fetal brain library. C21 encodes a previously unknown gene that is a member of the WD-40 family. An open reading frame encoding a 515 amino acid protein has been identified. Four mRNAs, differentially expressed by CD34(+)CD38(-) human bone marrow cells, have been identified. Although this population is highly enriched for early hematopoietic progenitors, none of these genes encodes a message whose expression is limited to the hematopoietic system. They all are expressed in a variety of tissues, suggesting that they are involved in processes that are fundamental to the development of many cell types. All of these cDNAs possess atypically long 3' UTRs, and one of them is among the longest ever described. Their differential expression by immature hematopoietic cells, in contrast to more mature cells, suggest that long 3' UTRs may be characteristic of genes that play a regulatory role during development.